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We claim: 

y, A particulate composition pfr drug delivery to the 
pulmonary system comprising: 

biodegradable particles incpi'porating a therapeutic agent and a 
material selected from the group consisting of surfactant and a molecule 
having a charge opposite to/tne charge of the therapeutic agent and 
forming a complex thereto, wherein the particles have a tap density less 
than 0.4 g/cm 3 and a rnean diameter between 5 /xm and 30 /xm effective to 
yield an aerodynamic diameter of the particles of between approximately 
one and five microns. 

2. The composition of claim 1 wherein the aerodynamic 
diameter of the particles is between approximately one and three microns. 

3. The composition of claim 1 wherein at least 50% of the 
particles have a mean diameter between 5 /xm and 15 /xm and a tap 
density less than 0.1 g/cm 3 . 

4. The composition of claim 1 further comprising a 
pharmaceutically acceptable carrier for administration to the lungs. 

5. The compositfon of claim 1 wherein the particles comprise 
a biodegradable polyme^/ 

The composition of claim 1 wherein the particles comprise 
a complex of charged molecules and a surfactant. 

7. The composition of cl^mi 1 wherein the particles comprise 
an excipient. 

8. The composition pt claim 1 wherein the particles have an 
irregular surface structure. 

9. The compo^ion/ofl^laim 1 wherein the surfactant is coated 
on the surface of the panicle. 

10. The composition of claim 1 wherein the surfactant is 
incorporated withhi and on the surface of the particle. 

(j^Jr?! The composition of claim 1 wherein the therapeutic agent is 
selected from the group consisting of proteins, polysaccharides, lipids, 
nucleic acids and combinations thereof. 
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M The composition of claim 1 wherein the therapeutic agent is 
selected from the group consisting of nucleotides and oligonucleotides. 

^^0^ The composition of clairr^U wherein the therapeutic agent 
is selected from the group consisting of insulin, calcitonin, leuprolide and 
albuterol. 

(y \ yt? The composition of claim 1 wherein the surfactant is 
selected from the group consisting of a fatty acid, a phospholipid, and a 
block copolymer. ^ 
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The composition of claim^r wherein the surfactant is a 



phospnogly ceride . 

^ \yy&- The composition of clainj^T wherein the surfactant is 
L-a-phosphatidylcholine dipalmitoyl. 

| The composition of claim 1 wherein the agent is a charged 

species and is present as a complex with an oppositely charged species. 

yj^tff' The composition of claim^lMwherein the agent is 
hydrophilic and is present as a complex with a hydrophobic moiety. 

y^, A method for drug deliv^ to the pulmonary system 
comprising: 

administering to the respjritory tract of a patient in need of 
treatment an effective amount'of biodegradable particles incorporating a 
therapeutic agent and a molecule selected from the group consisting of 
surfactant and a molepule having a charge opposite to the charge of the 
therapeutic agent add forming a complex thereto, 

wherein/me particles have a tap density less than about 0.4 g/cm 3 
and a mearyaiameter of between 5 /xm and 30 fim effective to yield an 
aerodynamic diameter of the particles of between approximately one and 
five macrons. L 

\^j y 20. The method of claim Jl^nvherein the aerodynamic diameter 
of the particles is between approximately one and three microns. 

^ (j^T- The method of claimjj^wherein at least 50% of the 
administered particles have a mean diameter between 5 j-tm and 15 /xm. 
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j ^22*. The method of claim iJ^ht 




/herein at least 50% of the 
administered particles have a mean diameter between 5 /xm and 15 jum 
and a tap density of less than about 0.1 g/cm 3 . 

23. The method of claiitf 19 wherein the particles comprise a 
biodegradable polymer. j ^ (J^ 

^ e met ' 10 ^ °f wherein the particles comprise a 

complex of charged molecules and surfactant. 

25. The method of clain)/l9 wherein the particles comprise an 
excipient. 

26. The method pfclai*4y23 wherein the particles have an 



irregular surface structure and htave^surfactant incorporated on or within 
he particle 

^w)jtl\ The method of claim l l^for delivery to the alveolar zone of 



the particle. { ^ / 

The method of claim 
the liing wherein at least 90% of the particles have a mean diameter 
between about 9 /xm and 11 /im and aftap density less than 0.1 g/cm 3 . 

O'Q^ The method of clainJ fjj^wherein the therapeutic agent is 
selected from the group consisting of proteins, polysaccharides, lipids, 
nucleic acids and combinations thereofL 

O^f ^\ The method of claim>t9^wherein the therapeutic agent 
selected from the group consisting p^Ctcleotides and oligonucleotides. 

The method of clainv?^ wherein the therapeutic agent is 




selected from the group consisting of insulin, calcitonin, leuprolide and 
albuterol. 

31. The method ot claim 19 wherein the particles are 
administered in combination wtfh^a pharmaceutical^ acceptable carrier for 
administration to the respiratory tract 

The method of clainjj^lwherein the surfactant is selected 



from the group consisting of a fatty acid, a phospholipid, and a block 
copolymer. CrO 

jjj\/5i\ The method of clainj/32 wherein the surfactant is a 
phosphogly ceride . 
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^^4T The method of clairri^^ wherein the surfactant is 
L-cx-phosphatidy Icholine dipalmitoy 1 . 

35. The method of claini/32 wherein the surfactant is coated c 
the surface of the particle. 

36. The method ofi/fclaifaa*^ wherein the surfactant is 
incorporated within and on/the surface of the particle. 

0 JT. The method of claim J^wherein the agent is a charged 
species and is present as a complex with an oppositely charged species. 

>jT38^ The method of claim^A9f wherein the agent is hydrophilic 
and is present as a complex with a hydrophobic moiety. 
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